Drak2 is upstream of p70S6 kinase: its implication in cytokine-induced islet apoptosis, diabetes, and islet transplantation.
Drak2 is a member of the death-associated protein family and a serine threonine kinase. In this study, we investigated its role in beta cell survival and diabetes. Drak2 mRNA and protein were rapidly induced in islet beta cells after stimulation by inflammatory lymphokines known to be present in type 1 diabetes. Drak2 up-regulation was accompanied by increased beta cell apoptosis. beta cell apoptosis caused by the said stimuli was inhibited by Drak2 knockdown using small interfering RNA. Conversely, transgenic Drak2 overexpression led to aggravated beta cell apoptosis triggered by the stimuli. Further in vivo experiments demonstrated that Drak2 transgenic islets were more vulnerable to streptozocin insult. We established that inducible NO synthase was upstream and caspase-9 was downstream of Drak2 in its signaling pathway. Purified Drak2 could phosphorylate ribosomal protein S6 (p70S6) kinase in an in vitro kinase assay. Drak2 overexpression in NIT-1 cells led to enhanced p70S6 kinase phosphorylation, whereas Drak2 knockdown in these cells reduced it. These mechanistic studies proved that p70S6 kinase was a bona fide Drak2 substrate.